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DETAILED ACTION 

This action is in response to an amendment filed on July 28, 2008 for the 
application of Curry, for a "Detecting floating point hardware failures" filed February 27, 
2004. 

Claims 1-27 are pending In the application. 
Claims 1-27 are rejected under 35 USC § 103. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person liaving ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erskine et al. (U.S. Patent No. 6,564,162) in view of Breslau et al. (U.S. Patent No. 
6,101,501). 
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As per claim 1 , Erskine discloses a method for testing floating point hardware in 
a processor while executing a computer program (Fig. 1), comprising: 

executing a first set of code of said computer program (col. 3, lines 60-62), said 
first set of code having a first floating point instruction (col. 3, lines 45-49), thereby 
obtaining an emulated result (col. 3, lines 60-62, software emulation) 

executing said first floating point instruction utilizing said floating-point hardware, 
thereby obtaining a hardware-generated result (col. 4, lines 54-55 and Fig. 1, element 
50) 

comparing said emulated result with said hardware-generated result (col. 4, lines 
65-67 and Fig. 1, element 70). 

Erskine discloses software emulation (col. 3, lines 60-62); however he fails to 
explicitly disclose not using floating point hardware. 

Breslau teaches: 

executing a first set of code of said computer program without employing said 
floating point hardware (col. 8, lines 51-67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method emulation of floating point operations of Erskine et al.'s in 
combination with the software emulation of Breslau et al. 

One of ordinary skill in the art at the time of the invention would have been 
motivated to make the combination because both inventions disclose a method and 
system for emulating software/hardware in a processing device (Erskine, col. 3, lines 
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60-62 and col. 4, lines 54-55) and (Breslau, col. 78, lines 35-45). Erskine discloses 
enhancing productive debugging by modifying specific elements (i.e. register values) 
(col. 14, lines 22-29) and he further discloses various changes could be applied to his 
invention (col. 14, lines 42-46). Breslau's system provides further details as to switch to 
software emulation or use of hardware (col. 8, lines 51-67). 

As per claim 23, Erskine discloses an article of manufacture comprising a 
program storage medium having computer readable code embodied therein (col. 3, 
lines 31-36), said computer readable code being configured to test floating point 
hardware in a processor while executing a computer program (Fig. 1), comprising: 

computer readable code (col. 3, lines 31-36) for executing a first set of code of 
said computer program (col. 3, lines 60-62), said first set of code having a first floating 
point instruction (col. 3, lines 45-49), thereby obtaining an emulated result (col. 3, lines 
60-62, software emulation) 

computer readable code (col. 3, lines 31-36) for executing said first floating point 
instruction utilizing said floating-point hardware, thereby obtaining a hardware- 
generated result (col. 4, lines 54-55 and Fig. 1 , element 50) 

computer readable code (col. 3, lines 31-36) for comparing said emulated result 
with said hardware-generated result (col. 4, lines 65-67 and Fig. 1, element 70). 

Breslau teaches: 

executing a first set of code of said computer program without employing said 
floating point hardware (col. 8, lines 51-67). 
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Claims 2, 4-7, 9-14, 16-19, 21, 22, 24-27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Erskine et al. (U.S. Patent No. 6,564,162) in view of Breslau et 
al. (U.S. Patent No. 6,101,501) and in further view of Van Dyke et al. (U.S. Patent No. 
7,047,394). 

As per claim 2, Van Dyke discloses rendering said floating point hardware 
unavailable prior to said executing said first set of code of said computer program 
without employing said floating point hardware (col. 32, lines 58-63 and col. 73, lines 
42-49, enable/disable). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method emulation of floating point operations of Erskine et al.'s in 
combination with the floating-point computation processor of Van Dyke et al. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because both inventions disclose a method and 
system for emulating software/hardware in a processing device (Erskine, col. 3, lines 
60-62 and col. 4, lines 54-55) and (Van Dyke, col. 73, lines 42-47) by changing register 
values (Erskine, col. 6, lines 1-18) and (Van Dyke, col. 32, lines 58-63) through utilizing 
the PA-RISC computer architecture, which provides highly regular instruction formats 
(Erskine, col. 18, lines 21-27) and (Van Dyke, col. 22, lines 51-59). Erskine discloses 
enhancing productive debugging by modifying specific elements (i.e. register values) 
(col. 14, lines 22-29) and he further discloses various changes could be applied to his 
invention (col. 14, lines 42-46). Van Dyke's system provides further details as to 



Application/Control Number: 10/789,733 Page 6 

Art Unit: 2113 

changing the register values to enable/disable the emulation/debugging (col. 32, lines 
58-63 and col. 73, lines 42-49). 

As per claim 4, Van Dyke discloses processor represents a PA-RISC.™ 

processor (Fig. 1A, element 120) said rendering said floating-point hardware available 
including setting a CR10 co-processor control register of said processor (col. 32, lines 
58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 5, Van Dyke discloses rendering said floating point hardware 
unavailable includes writing a first predefined value into a register in said processor (col. 
32, lines 58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 6, Van Dyke discloses rendering said floating point hardware 
available for executing instructions of said computer program prior to said executing 
said first floating point instruction utilizing said floating point hardware (col. 32, lines 58- 
63 and col. 73, lines 42-49, enable/disable). 

As per claim 7, Van Dyke discloses rendering said hardware available includes 
writing a second predefined value into said register in said processor (col. 32, lines 58- 
63 and col. 73, lines 42-49, enable/disable). 
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As per claim 9, Van Dyl<e discloses processor represents a PA-RISC.™ 
processor (Fig. 1A, element 120) said rendering said floating-point hardware available 
including setting a CR10 co-processor control register of said processor (col. 32, lines 
58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 10, Van Dyke discloses obtaining said hardware-generated result 
includes obtaining a trap result after said first floating point instruction is executed 
utilizing said floating point hardware (col. 39, lines 5-15). 

As per claim 1 1 , Van Dyke discloses obtaining emulated result includes obtaining 
a hardware-generated trap result after said processor encounters said first floating point 
instruction while said floating point hardware is unavailable (col. 38, lines 61-67 through 
col. 39, lines 1-4). 

As per claim 12, Van Dyke discloses computer program represents a field 
application program (col. 110, lines 42-44). 

As per claim 13, Erskine discloses a method for detecting failure in floating point 
hardware of a processor while executing a computer program (Fig. 1), comprising: 

executing a first floating point operation of said computer program by emulating 
said floating point operation (col. 3, lines 60-62), thereby obtaining an emulated result 
(col. 3, lines 60-62, software emulation) 
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executing said first floating point operation utilizing said floating-point hardware, 
thereby obtaining a hardware-generated result (col. 4, lines 54-55 and Fig. 1 , element 
50) 

and comparing said emulated result with said hardware-generated result to 
detect said failure to detect said failure (col. 4, lines 65-67 and Fig. 1 , element 70) 

Erskine discloses software emulation (col. 3, lines 60-62), however he fails to 
explicitly disclose not using a set of non-floating point operations. 

Breslau teaches: 

executing a first floating point operation of said computer program by emulating 
said floating point operation with a set of non-floating point operations (col. 8, lines 51- 
67). 

Erskine discloses a debugging process (Fig. 1 and col. 14, lines 22-29); however 
he fails to explicitly disclose entering a diagnostic mode. 
Van Dyke teaches: 

entering a diagnostic mode (col. 73, lines 42-49, enable/disable, debugging) 
determining whether diagnostic mode is to be continued and resuming execution 

of said computer program in a non-diagnostic mode (col. 118, lines 51-56) 

if said diagnostic mode is to be discontinued, said non-diagnostic mode involving 

performing floating point operations of said computer program without emulating with 

non-floating point operations (col. 89, lines 66-67 through col. 90, lines 1-5 and col. 110, 

lines 42-44). 
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As per claim 14, Van Dyke discloses rendering said floating point hardware 
unavailable prior to said executing said first floating point operation by said emulating 
(col. 32, lines 58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 16, Van Dyke discloses processor represents a PA-RISC.™ 
processor (Fig. 1A, element 120) said rendering said floating-point hardware available 
including setting a CR10 co-processor control register of said processor (col. 32, lines 
58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 17, Van Dyke discloses rendering said floating point hardware 
unavailable includes writing a first predefined value into a register in said processor (col. 
32, lines 58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 18, Van Dyke discloses rendering said floating point hardware 
available for executing instructions of said computer program prior to said executing 
said first floating point operation utilizing said floating point hardware (col. 73, lines 42- 
49 and col. 84, lines 23-27). 

As per claim 19, Van Dyke discloses hardware available includes writing a 
second predefined value into said register in said processor (col. 73, lines 42-49 and 
col. 84, lines 23-27). 
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As per claim 21 , Van Dyl<e discloses processor represents a PA-RISC.™ 
processor (Fig. 1A, element 120) said rendering said floating-point hardware available 
including setting a CR10 co-processor control register of said processor (col. 32, lines 
58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 22, Van Dyke discloses hardware-generated result includes 
obtaining a trap after said first floating point operation is executed utilizing said floating 
point hardware (col. 39, lines 5-15). 

As per claim 24, Van Dyke discloses computer readable code for rendering said 
floating point hardware unavailable prior to said executing said first set of code of said 
computer program without employing said floating point hardware (col. 32, lines 58-63 
and col. 73, lines 42-49, enable/disable). 

As per claim 25, Van Dyke discloses computer readable code for rendering said 
floating point hardware unavailable includes computer readable code for writing a first 
predefined value into a register in said processor (col. 32, lines 58-63 and col. 73, lines 
42-49, enable/disable). 

As per claim 26, Van Dyke discloses computer readable code for rendering said 
floating point hardware available for executing instructions of said computer program 
prior to said executing said first floating point instruction utilizing said floating point 
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hardware (col. 32, lines 58-63 and col. 73, lines 42-49, enable/disable). 

As per claim 27, Van Dyke discloses computer readable code for rendering said 
hardware available includes computer readable code for writing a second predefined 
value into said register in said processor (col. 32, lines 58-63 and col. 73, lines 42-49, 

enable/disable). 

Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erskine et al. (U.S. Patent No. 6,564,162) in view of Breslau at al. (U.S. Patent No. 
6,101,501) and in further view of Markstein et al. (U.S. PGPUB 20040158600). 

As per claims 3 and 8, Erskine in view of Breslau et al. fails to explicitly disclose 

an Itanium™ processor. 
Markstein teaches: 

processor represents an Itanium™ processor, said rendering said floating point 
hardware unavailable including setting at least one of a DFH and a DFL bit in a 
processor status register of said processor (page 3, paragraph [0035] and [0036]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of emulation of floating point operations of Erskine et al.'s in 
combination with the floating-point computation method of Markstein et al. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because both inventions utilizing the PA-RISC 
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computer architecture, wliicli provides liighly regular instruction formats (Erskine, col. 
18, lines 21-27) and (Markstein, page 3, paragraph [0035]). Erskine discloses various 
changes could be applied to his invention (col. 14, lines 42-46). Markstein et al. also 
discloses his invention can be used in a wide variety of processor architectures (page 3, 
paragraph [0035]). Therefore use of a specific processor (e.g. Itanium™ processor) by 
Markstein is merely a modification to Erskine's PA-RISC computer architecture. 

Claims 15 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Erskine et al. (U.S. Patent No. 6,564,162) in view of Breslau et al. (U.S. Patent No. 
6,101,501) and in further view of Van Dyke et al. (U.S. Patent No. 7,047,394) and 
Markstein et al. (U.S. PGPUB 20040158600). 

As per claims 15 and 20, Erskine in view of in view of Breslau and Van Dyke fails 
to explicitly disclose an Itanium™ processor. 
Markstein teaches: 

processor represents an Itanium™ processor, said rendering said floating point 
hardware available including clearing at least one of a DFH and a DFL bit in a processor 
status register of said processor (page 3, paragraph [0035] and [0036]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of emulation of floating point operations of Erskine et al.'s in 
combination with the floating-point computation method of Markstein et al. 
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One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because both inventions utilizing the PA-RISC 
computer architecture, which provides highly regular instruction formats (Erskine, col. 
18, lines 21-27) and (Markstein, page 3, paragraph [0035]). Erskine discloses various 
changes could be applied to his invention (col. 14, lines 42-46). Markstein et al. also 
discloses his invention can be used in a wide variety of processor architectures (page 3, 
paragraph [0035]). Therefore use of a specific processor (e.g. Itanium™ processor) by 
Markstein is merely a modification to Erskine's PA-RISC computer architecture. 



Response to Arguments 

Applicant's arguments with respect to claims 1-27 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elmira Mehrmanesh whose telephone number is (571) 

272- 5531 . The examiner can normally be reached on 8-5 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert W. Beausoliel can be reached on (571 ) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



/Robert W. Beausoliel, Jr./ 

Supervisory Patent Examiner, Art Unit 21 13 



